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“ Children of women with renal disease used to be born dangerously or not at all -

not at all if their doctors had their way… 

“ Nature takes a helping hand by blunting fertility as renal function falls”

Lancet, 1975,801-802
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THE CASE 
A 24-year patient comes to your outpatient clinic for the first time. She has a history
of hypertension and vesico-ureteral reflux and “some renal insufficiency” 

R/ metoprolol

Current lab tests: 

Serum creatinine of 1,7 mg/dl/ eGFR of 39 ml/min/1.73m2  (CKD stage III) 

Proteinuria: 1,2 g/g 

Blood pressure: 

145/85 mm Hg office blood pressure

How are we going to counsel? 



PERSPECTIVES ON PREGNANCY IN WOMEN WITH CKD 

Systemic review of qualitative studies: 

(15 studies, n= 257)

• 7 Major themes:
• Pursuing motherhood

• Failure to fulfill social norms

• Fear of birth defects (ie IS) and transmitting genetic disease

• Decisional insecurity and conflict

• Fear of graft loss

• Future??

• Witholding emotional investments

• Control and determination

• Exacerbating disease

Tong A et al, NDT 2015; 652-660



GENERAL RULES - COUNSELLING: PATIENT TAILORED

Lightstone L J nephrol 2012



MOST COMMON UNDERLYING DISEASE - TIMING
SLE 

Minimal changes/focal sclerosis 

IgA nephropathy

Membranous

Vasculitis

Diabetic nephropathy T1 and T2

CAKUT

Hereditary nephropathy (Alport/ADPKD)  
 Specific risks eg Alport: nephrotic syndrome

Timing of conception 
 Diabetes: adequately controlled blood pressure and glucose

 Lupus nephritis: 6 m quiescent disease

 GN: stabilizing disease activity mm Hg) 

 Blood pressure well controlled and switch to non teratogenic treatment (<140/90 mmHg) (target in pregnancy: 135/85 mm Hg) 

To be as brave as the people we 

help                               NL/C-

APROM/FOS/16/0023
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GENETIC COUNSELLING

-25% of patients with CKD  family history

10%-20% of patients with CKD  mendelian causes

10% of patients with CKD  “others” or “unknown”



INCREASE IN AWARENESS IS NECESSARY  INCREASE IN 
KNOWLEDGE 

Van Eerde et al, Kidney International 2016

~20% ESRD before age 25-30yr: 

monogenic hereditary
(Vivante et al, Nat Rev Nephr 2016; Van Eerde et al, Kidney International 

2016)



~20% ESRD before age 25-30yr: 

monogenic hereditary
(Vivante et al, Nat Rev Nephr 2016; Van Eerde et al, Kidney International 

2016)

ADPKD (PKD1)

Hereditary FSGS (egINF2)

Alport (COL4A5)

Branchio-oto-renaal syndrome (EYA1)

Nefrogenic diabetes insipidus 

(AVPR2/AQP2)

INCREASE IN AWARENESS IS NECESSARY  INCREASE IN KNOWLEDGE 

Van Eerde et al, Kidney International 2016



6 OPTIONS FOR COUPLES CONFRONTED WITH AN
INCREASED RISK OF A CHILD WITH A GENETIC DISEASE

conceive naturally, no tests

conceive naturally, prenatal diagnostic test, potentially followed by termination

sperm or oocyte donation

adoption

have no children

preimplantation genetic testing (PGT) / “embryoselection”
 identifying un-affected embryos

 ex vivo / before implantation

 prevent genetic disease in following generations

 without termination of pregnancy

depends on:

• disease severity

• patient preference

• local availability



PREIMPLANTATION GENETIC TESTING PROCEDURE

1. preparation time

2. hormone treatment, IVF / ICSI

3. embryo biopsy

4. genetic testing of 1 cell

5. embryo transfer

invasive

time consuming

success rate

Also genetic counselling for non mendelian

causes eg CAKUT  



IMPACT CKD ON PREGNANCY ?



Maternal risk: 

 hypertensive disorder of pregnancy (now onset or worsening; persistence after delivery) 

 Mode of delivery: C-section and induction rate increase

Child risk: 

 prematurity (with its sequelae)

 dysmaturity

 inheritance of maternal disease, malformations

 side effects of maternal drug therapy 

IMPACT CKD ON PREGNANCY



Picollo, J Am Soc Nephrol 26: 2011–2022, 2015 



Picollo, J Am Soc Nephrol 26: 2011–2022, 2015 



Fig. 2 Risk patterns in the various CKD stages in the ToCOS cohort (Torino Cagliari Observational Study), 
data collection on 504 live-born singleton deliveries in CKD patients followed up in the two largest facilities 
for CKD in pregnancy Piccoli GB; Best Practice &amp; Research Clinical Obstetrics &amp; Gynaecology, 2015

IMPACT CKD ON PREGNANCY



IMPACT PREGNANCY ON CKD ?



Zhang, Clin J Am Soc Nephrol. 2015 Nov 6;10(11):1964-78



PREGNANT VERSUS NON PREGNANT

Zhang, Clin J Am Soc Nephrol. 2015 Nov 6;10(11):1964-78



Davison ,1985 

N SCr mg/dL Loss of kidney function

Jones, NEJM, 

1996

59

15

1.4-2.4 (125-220 µmol/L)

> 2.4 (220 µmol/L)

43% / 10% (> 25% loss/ESRD by 6m 

postpartum)

Piccoli, JASN, 

2015

37

10

CKD st 3

CKD st 4-5

16,2% (CKD stage shift or RRT start)

20% (CKD stage shift or RRT start)

Imbasciati, 

AJKD, 2007

22

27

eGFR 40-60 (mean 50 +/- 3)

eGFR < 40 (mean 25.7 +/- 8)

30% (ESRD) and 10% (> 50% GFR 

loss)

(FU 37mnd). RF: eGFR<40 & > 1 g 

proteinuria



Fig. 2 Risk patterns in the various CKD stages in the ToCOS cohort (Torino Cagliari Observational Study), data collection on 

504 live-born singleton deliveries in CKD patients followed up in the two largest facilities for CKD in pregnancy 

Piccoli GB; Best Practice &amp; Research Clinical Obstetrics &amp; Gynaecology, 2015

IMPACT PREGNANCY ON CKD ?



THE CASE: 
A 24-year patient comes to your outpatient clinic for the first time. She has a history
of hypertension and vesico-ureteral reflux and “some renal insufficiency” 

R/ metoprolol

Current lab tests: 

Serum creatinine of 1,7 mg/dl/ eGFR of 39 ml/min/1.73m2  (CKD stage III) 

Proteinuria: 1,2 g/g 

Blood pressure: 

145/85 mm Hg office blood pressure

 Three risk factors  high risk 



GENERAL RULES: CKD STAGES 1 AND 2

Risk of pre-eclampsia (10%-20%)(5% normal) 

Risk of preterm delivery (11%-40%)

Low birth weight (5-26%)

Risk increases with presence of:

 Proteinuria: 

 Nephrotic-range proteinuria: LMWH

Hypertension:

 Dd preeclampsia: difficult

 FU of foetal growth to guide decision about delivery 

Lightstone L J nephrol 2012



GENERAL RULES: CKD STAGES 3 AND 4

Fetal loss is greater

Preeclampsia: 40%-60%

Prematurity: 39%-64%

No creatinine reduction in the first trimester: suggestive of future
complications

Predictors: <40 ml/min/1.73 m² and proteinuria >1 g/24h

Reduction in fertility

Lightstone L J nephrol 2012



PREGNANCY AND DIALYSIS
Pregnancy on dialysis is rare

Fertility loss

 42% menstruation (59% irregular (anovulatory))  late 
diagnosis

Sexual dysfunction

 Anemia, depression, fatigue, side effects of antihypertensive
treatment, change in body perception

Peritoneal dialysis: lower rate

 Peritonitis

 Lower implantation rate



BUN IS FOETOTOXIC

Fetal mortality related to serum levels of urea. 

Intra-amniotic injection of urea  therapeutic abortion

No successfull pregnancy if urea level >21,4 mmol/l (128 mg/dl) 

McKay et al. Australian and NZ J of  ObGyn 1963 / Greenhalf BMJ 1971



TORONTO (N=22) VERSUS USA 
(N=70)

2000-2013 – 1990-2011

Hladunawich, JASN 2014



TORONTO VS USA

Hladunawich, JASN 2014



Picollo et al, NDT 2015

HOURS OF DIALYSIS AND
PRETERM BIRTH



NephSAP,May 2016 





TRANSPLANTATION

Risk of renal transplant on pregnancy and risk of pregnancy on 
graft survival

(Immunosuppressive therapy)

Antihypertensive therapy (as in non-transplant CKD)

Hereditary risk (CKD) 

Stable transplant function

2 y after transplantation (guidelines differ)

6 m after stop of cellcept (stable graft function)(minimum 6 w)



WILL MY BABY BE BORN EARLY OR SMALL?

UKOSS 2013

(n=104)

UK TPR

(n=193)

PARTOUT

NETWORK

(n = 279)

Mean gestation 36 weeks 36 weeks 37 weeks

Birth Weight 2.5 kg 2.5 kg 2.5 kg

Prematurity

(< 37 weeks)
52% 55% 47%

Low birth weight

(< 2.5 kg)
48% 54% 43%

Very low birth weight

(< 1.5 kg)
9% 14%

Intra-uterine growth

restriction
24% 25% 18%



WILL PREGNANCY INFLUENCE GRAFT LOSS?

Schellekens et al., in press, Transplantation



§ IQR, N number of participants, FU follow-up, KT kidney transplantation, ESRD (End-Stage-Renal-Disease), IS medicine Immunosuppressive Medicine, 

HLA MM (Human Leucocyte Antigen Mismatch), PRA (Panel Reactive Antibody),  NR (not reported), TDI Transplant to delivery interval, 

TCI Transplant to conception interval.

1. Age at KT, 2. Year of KT, 3. KT center, 4. Pre-conc Serum Creatinine, 5. Serum Creatinine, 6. Cause of End Stage Renal Disease, 7. Source of KT, 8. Etnicity, 

2. 9. Immunosuppressive medication, 10. Donor Age, 11. HLA Mismatch/Panel reactive antibody%, 12. Number of KT, 13. Diabetes Mellitus

GRAFT SURVIVAL – CASE CONTROL

Schellekens et al., in press, Transplantation



WILL MY RENAL FUNCTION DETERIORATE AFTER PREGNANCY? 

Schellekens et al., in press, Transplantation



PREECLAMPSIA RISK IN RENAL TRANSPLANT RECIPIENTS 

Deshpande,  Am J Transplant. 2011 Nov;11(11):2388-404



ASPIRIN 75-80 MG FOR ALL ( 8-36 WEEKS)  
Risk level

High risk History of preeclampsia, especially when accompanied by an

adverse outcome

Multifetal gestation

Chronic hypertension

Type 1 or 2 diabetes

Renal disease

Autoimmune disease (systemic lupus erythematous, 

antiphospholipid syndrome)

Recommend low-dose aspirin 

if ≥ 1 risk factors

Moderate risk Nulliparity

Obesity (body mass index >30 kg/m2) 

Family history of preeclampsia (mother or sister)

Sociodemographic characteristics (African American race, low 

socioeconomic status)

Age ≥35 years

Personal history factors (e.g., low birthweight or small for 

gestational age, previous adverse pregnancy outcome, >10-

year pregnancy interval)

Consider low-dose aspirin if 

the patient has several of 

these moderate-risk factors

Low risk Previous uncomplicated full-term delivery Do not recommend low-dose 

aspirin

Low-Dose Aspirin Use for the Prevention of Morbidity and Mortality From Preeclampsia, U.S. Preventive Services Task Force Recommendation Statement Release Date: September 9, 2014



Perni U et al. Hypertension. 2012;59:740-746, Brahmham Kidney International 2016 

ANGIOGENIC FACTORS



MULTIDISCIPLINARY APPROACH
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THE END



NEXT WEBINAR:  

Enrico Vidal (Udine, Italy) 

Non-infectious complications of  Peritoneal Dialysis in Children

TUESDAY September 24, 2019 at 4:00-5:00 pm CET


